Evidence for the preferential utilization of esterified cholesterol in progesterone production by rabbit corpora lutea.
Our previous studies show that lipoproteins stimulate progesterone secretion by rabbit luteal cells in vitro and that estradiol modifies this effect. This study examines the relationship between estradiol and serum lipoproteins for progesterone production by rabbit corpora lutea in vivo. Using morphometric analysis, we determined that estrogen treatment of hysterectomized pseudopregnant (E-hyst) rabbits increased luteal lipid volume by mid-pseudopregnancy without altering serum progesterone levels. Treatment of E-hyst rabbits with 4-amino-3,4,pyrazolo pyrimidine (APP) during early to mid-pseudopregnancy reduced serum cholesterol levels without decreasing serum progesterone concentrations. However, 3-hydroxy-3 methyl glutaryl-CoA reductase activity was increased. Thus, in the presence of exogenous estrogen, serum cholesterol is esterified and stored rather than converted directly into progesterone. APP-treatment of E-hyst rabbits during late-pseudopregnancy, when estrogen receptor levels are low, increased serum progesterone levels and reduced intracellular lipid content. Thus, stored lipid is the primary source of cholesterol for progesterone synthesis. In addition, estrogen, via estrogen receptor, is important in maintaining steady progesterone output despite fluctuations in serum lipoprotein levels. A working model for cholesterol utilization by rabbit luteal cells is presented, which suggests that stored cholesterol esters, derived from both endogenous and exogenous sources, is the key source or cholesterol for progesterone production. Furthermore, we propose that estradiol regulates the uptake and storage of cholesterol and its rate of metabolism into progesterone.